There have been four recent comprehensive reviews of the growing literature on long work hours (overtime work) and a wide variety of health effects, including work accidents and injuries, musculoskeletal disorders, fatigue, psychological symptoms, health behaviors, and cardiovascular risk factors and disease 1,2,3,4 . A number of recent studies have examined the possible impact of long work hours on blood pressure, risk of hypertension, and cardiovascular disease. Most of these studies were conducted in Japan, where long work hours have become increasingly common and where death from overwork, known as karoshi, is a publicly recognized phenomenon, despite limited epidemiological evidence 5 .
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Blood pressure elevation and hypertension
Two Japanese studies found evidence linking overtime work and blood pressure among men working greater than 55 hours per week. Iwasaki et al. 6 found significantly elevated systolic blood pressure among salesmen aged 50-60 years whose combined commute and work hours exceeded 61 hours per week as compared to those working 57 hours or less. However, no blood pressure differences were reported in younger workers. Hayashi et al. 7 observed higher blood pressure in a group of white-collar employees working more than 60 hours of overtime per month as compared to those working less than 30 hours overtime per month. In addition, Hayashi et al. 7 found that within another group of white-collar workers followed longitudinally, their blood pressure was significantly higher and their sleep hours significantly lower when working more overtime (average 96 hours/month) as compared to a "control" period (average 43 hours/month of overtime). In contrast, Nakanishi et al. 8 found that whitecollar workers reporting 10 or more hours of work per day had a lower risk for developing hypertension when compared with workers reporting less than eight hours of work per day. In addition, Park et al. 9 reported no correlation between blood pressure and work hours in Korean engineers whose work hours during the previous month ranged from an average of 52 hours to 89 hours per week.
It should be noted that only the study by Hayashi et al. 7 measured blood pressure by averaging multiple readings at work using ambulatory monitoring methods. Ambulatory blood pressure is considered a more reliable and valid measure of a person's true blood pressure than single readings taken in a clinic because of the increased number of readings, the lack of observer bias, and the fact that readings are taken during normal daily activities 10, 11 .
Cardiovascular disease
A number of studies, beginning in 1958, have suggested that long working hours may increase risk of heart disease 12, 13, 14, 15 . Two recent Japanese studies found an association between long work hours and first heart attack in men. Liu et al. 16 found a twofold increase in risk for weekly work hours greater than 60 compared to less than or equal to 40 hours per week. They also found that less than or equal to five hours of sleep per day and frequent lack of sleep (two or more days per week with less than five hours of sleep) were also associated with a 2-3 fold increased risk. Sokejima et al. 17 found an increased risk for either short (less than 7) or long (greater than 11) daily hours of work in the previous month (the authors speculated that the group with shorter work hours may have been manifesting early symptoms of disease.) In addition, the authors found a significant trend of increasing risk of heart attack with a change towards increasing working hours in the year prior to a heart attack.
Only one 18 of two 8, 18 Japanese studies found an association between work hours and adult onset diabetes.
Mechanisms and moderating factors
The review articles cited earlier suggest that overtime may act directly as a stressor, may act to increase exposure to other workplace hazards, or may promote unhealthy behaviors. In general, being at work (versus not being at work) increases blood pressure, so that working longer hours implies more time with higher blood pressure 5 . Inconsistent associations have been observed between long work hours and cigarette smoking, alcohol use, and physical exercise 1, 3 .
Overtime has also been associated with fatigue and shorter sleep hours 3, 5, 7, 19 . Insufficient sleep can increase the activity of the sympathetic nervous system, heart rate, and blood pressure, and may be an important pathway connecting long work hours and cardiovascular disease. Sleep hours of less than six hours/day are associated with an increased risk of heart disease compared with normal sleep hours (7-8 hours/day) 16, 19 .
The impact of overtime on health may be greater for workers in stressful jobs, such as professional drivers 20 , workers with poor social relations 21 , and shift workers 4 . The health risks of overtime work may also be greater for older workers 2, 6 , women workers, especially if domestic work hours are also considered 2 , and workers facing mandatory overtime 2 . However, such interaction effects have rarely been assessed in studies of hypertension and cardiovascular disease.
In summary, while there is evidence linking long work hours to fatigue, fewer sleep hours, blood pressure elevation, and cardiovascular disease, the number of studies of cardiovascular outcomes is limited, and further research is needed.
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